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Uganda has one of the highest fertility rates in the world, [1] high levels of intimate partner violence (IPV) [2, 3] and also very young ages at first union. [4] In 2016, the total fertility rate in Uganda was 5.4, which currently is the fifth highest in the world (preceded only by Niger, Burundi, Mali and Somalia). [5] Uganda also has the second highest age-specific fertility rate. [1] Although fertility rates have generally decreased, adolescent fertility rates have increased. [3] Despite studies to investigate the reasons for the consistently high fertility rates in the country, neither research nor government initiatives have succeeded in decreasing these rates over the past two decades. [3, 6] Experiencing IPV has been shown to increase fertility rates in two sub-Saharan African countries and those authors concluded that IPV remains an unexplained intermediate factor of fertility. [7] However, that study did not focus specifically on the situation in Uganda, nor did it investigate the potential pathways whereby sociodemographic (proximate) factors may influence the known intermediate factors, including physical IPV, in increasing fertility rates.
Two proximate factors known to influence fertility rates are place of residence and education level of the mother, and although the pathway along which these factors influence fertility has been much investigated and debated, the factors themselves are not well understood. However, it is known that women of higher educational status and women living in urban areas have lower fertility rates than women in rural areas or with a lower educational level. [8] [9] [10] Wodon et al. [4] have found that in countries where family planning programmes have not led to a decrease in fertility rates, entering into marriage at a later age has been the most effective way of decreasing fertility rates. In Uganda, a large proportion of women are married by the time they reach the end of their adolescent years. [4] Young age at first union -whether through legal marriage or simply by cohabitation -could therefore be a proximate factor contributing to the high fertility rate in Uganda. It has also been found that low education levels and little bargaining power -both of which are repercussions of a young marital age -were key factors in explaining high levels of IPV in the certain countries. [4] Therefore, this study aimed to examine the effect of age at first union on fertility, with experience of physical IPV considered as an intermediate effect.
Method
Path analysis as performed in this study was based on data from the 2011 Ugandan Demographic and Health Survey (UDHS). The UDHS used a two-stage sampling process to select participants. In the first stage, 404 enumeration areas were selected from clusters identified in the 2009/2010 National Household Survey. In the second stage, households were purposely selected in each cluster. Adult women of reproductive age (15 -49 years) who had been included in the domestic violence module of the 2011 UDHS were included in this study, resulting in a total sample size of 2 056.
In this study, cumulative fertility was measured as the number of children ever born (CEB). CEB is determined by asking a woman how many children she has borne in her lifetime. [11] Previous experience of physical IPV is hypothesised to be a mediated effect of age at first union. In the UDHS, information on previous experience of physical IPV, which is hypothesised to be a mediated effect of age at first union, was separated into less severe and more severe forms. However, for the purposes of this study, the severities were combined.
Background. Uganda has a high fertility rate, high levels of intimate partner violence (IPV) and also very young ages at first union. Experiencing IPV has previously been shown to increase fertility rates. Entering marriage at a later age has been shown to decrease fertility rates in some countries. Given that a large proportion of Ugandan women are married by the end of adolescence, marital age may be a key proximate determinant of fertility in Uganda. Objective. To examine the effect of age at first union on fertility, via the intermediate effect of physical IPV, among Ugandan women of reproductive age. Methods. Data from the 2011 Ugandan Demographic and Health Survey were used to create an integrated path model to investigate the effects of age at first union on fertility. Known factors that influence fertility were included in the model. The interaction with age at first union in increasing fertility differentials, via the intermediate effect of physical IPV, was assessed. Results. Results show that women who are preadolescent or adolescent at first union have a higher likelihood of experiencing IPV, indicated by both direct and indirect pathways that work via known intermediate and proximate factors. Furthermore, age at first union increases fertility, expressed as the number of children born to a woman, via a direct interaction. Conclusion. Most Ugandan women enter their first union during adolescence (<19 years), which exposes them to a higher risk of IPV and a longer period of childbearing, thereby increasing fertility rates.
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SAJCH 2018 SPECIAL ISSUE ARTICLE Physical acts of IPV included whether a woman has ever been pushed, shaken, slapped, punched, kicked/dragged or strangled/ burned, had something thrown at her or her hair twisted/pulled, or has been threatened with a knife/gun/another weapon by a husband/ partner. Interviewers of the DHS ensured privacy of all participants. When privacy could not be assured, the interview did not continue. If a woman had never experienced physical IPV, the response was coded as 'No' (0), whereas responses from those who had previously experienced physical IPV were coded as 'Yes' (1) .
Age at first union was defined as the age at which a woman first entered a marital union or began to cohabitate with a long-term partner (non-legal marriage). Age at first union was categorised as: <15 years (1); 15 -19 years (2), and >20 years (3). The latter was considered the open-age category, as women who first entered a union after the age of 25 represented only 5% of the sample.
Proximate and intermediate factors found to affect fertility in other contexts were selected and included in the analysis. The following intermediate effects were included:
• planning of most recent pregnancy -pregnancy not planned (0); pregnancy planned (1) • current contraceptive use -no contraception (1); traditional method (2); modern method (3) • previous pregnancy terminated -no (0); yes (1).
The following proximate factors were included:
• highest education level attained -none (0); primary (1); secondary (2); higher than secondary (3) • place of residence -urban (1); rural (2) • involvement in household decisions -woman solely or partially responsible for decisions (1); woman not involved in decisionmaking process (2).
Scoring with regard to decision-making was based on whether a woman was involved in deciding on (a) visiting friends and family, (b) large household purchases and (c) decisions about her own healthcare, as included in the UDHS. Women who were not involved in any one of these decisions were categorised as not involved in the decision-making process, while those who were involved in one or more of these decisions were categorised as solely or partially responsible for decisions. The variance inflation factor was used to check for multicollinearity between factors. None of the factors showed multicollinearity.
The hypothesised relationship between age at first union, physical IPV and fertility was investigated using path analysis. This approach uses a path diagram to show the hypothesised causal relationships in a model. [11] [12] [13] [14] The causal relationships can be direct (go directly from one variable to another) or indirect (mediated by one or more variables). [11, 12] Path coefficients indicate the relative strength of the respective effects on the outcome (fertility). [11, 12, 14] Path analysis follows the same assumptions as least square regression, as all relationships are assumed to be inear, additive and causal. [9] Variables are coded as follows in the path diagram:
• v201 denotes CEB • agecatcohab denotes age at first union • v106 denotes highest education level • v025 denotes place of residence • v228 denotes whether a previous pregnancy had been terminated • allphys2 denotes physical IPV • currcontmeth denotes current contraceptive method used • unintpreg denotes whether a pregnancy had been planned • HhdDM denotes a woman's involvement in household decisions.
Results
The mean CEB for Ugandan women of reproductive age is 3.5. However, the mean CEB among women who were younger than 15 years at first union is 5.77 (Fig. 1) . The mean CEB for women aged 15 -19 years and ≥20 years at first union is 4.03 and 3.51, respectively.
Of the women who first legally married or cohabitated before the age of 15 or between 15 and 19 years, almost half (47%) had experienced physical IPV (Fig. 2) . In contrast, of the women who entered into marriage or cohabitation by the age of 20 or older, 26% had experienced physical IPV.
The path diagram (Fig. 3) for the hypothesised integrated model shows the relationships between age at first union, physical IPV and fertility, together with the known proximate and intermediate factors. The diagram shows that each proximate and intermediate factor has a direct relationship with CEB. However, the indirect relationships that link the effects of age at first union, physical IPV and fertility have an additive effect, which increases or decreases the CEB. Therefore, it is the relationship between and among these factors, and how they affect the relationship between age at first union and fertility, mediated by physical IPV, which is of interest. This relationship is influenced by other factors that either directly or indirectly affect the pathway from age at first union, experience of physical IPV and fertility. Table 1 shows the path coefficients for each hypothesised direct and indirect pathway, as well as the total effect. The path coefficients estimate the magnitude of the hypothesised causal relationships. There are 74 pathways in the model, of which 42 were significant according to the t-test (p<0.05 at a 95% confidence interval). Removal of the non-significant paths did not alter the results of the 
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SAJCH 2018 SPECIAL ISSUE ARTICLE t-test, but it did change the fit statistics. This indicates that including the non-significant factors created a model of better fit than when excluding them. The total effect of age at first union on CEB is negative, whereas the total effect of physical IPV is positive. In other words, women who are older at first union have fewer children than those who are younger than 20 at first union. Furthermore, women who enter first union during the preadolescent or adolescent years are more likely to experience physical IPV. Age at first union also has a significant negative effect on physical IPV. As such, the older the woman at first union, the lower the likelihood that she will experience physical IPV. The total negative effect of age at first union on fertility is 0.26, whereas experience of physical IPV has a total positive effect of 0.32. In addition, the total negative effect of age at first union on physical IPV is 0.08.
Age at first union had both a significant direct and indirect effect on planning of a previous pregnancy. In addition, age at first union had a significant direct effect on current contraceptive method and a significant indirect effect on having had a pregnancy terminated. All these factors had significant total effects on CEB: a negative total effect caused by planning of a previous pregnancy and a positive effect caused by having had a pregnancy terminated and current contraceptive use. Furthermore, two of these known intermediate factors of fertility, namely planning of a previous pregnancy and having had a pregnancy terminated, were significantly affected by physical IPV. Physical IPV affected planning of a previous pregnancy negatively, while it affected having had a pregnancy terminated positively.
Discussion
Compared with women who entered their first union before 20 years of age, those who entered their first union after 20 years of age had fewer children and fewer had experienced physical IPV. Although limited studies have investigated adolescent age at union as a risk factor for experiencing physical IPV, some studies have found that women in developed countries in the northern hemisphere who marry in their early 20s are more at risk of experiencing abuse than those who marry at a later age. [15] Given that women in Uganda generally enter first union at a young age, with very few entering their first union beyond their early 20s, Ugandan women may be at risk of experiencing physical IPV. Furthermore, women who enter their first union before or during adolescence may face a dual disadvantage, as they have an increased likelihood not only of experiencing physical IPV but also of having more children than women who enter first union after the age of 20. In a study that examined how age at first union is used to safeguard and protect women in times and environments fraught with conflict and violence, the authors concluded that this may, in fact, increase fertility during these times. [16] Given that parts of Uganda have experienced social unrest in the past, this could, in part, explain the pathway relationships found in this study. [17] According to the path analysis, the relationship between age at first union, fertility and likelihood of physical IPV is amplified by the interaction of direct and indirect effects with other key factors. Given that many of the women who enter first union before the end of adolescence are not able to complete their education, [18] age at first union further exacerbates the observed effect as a higher level of education decreases both the incidence of physical IPV and fertility rates.
Women who have not completed their education and who have entered unions at a young age also have a lower likelihood of being involved in key household decisions -a proxy used for women's empowerment. [19] A lack of women's empowerment, in turn, impacts not only on their opportunity to complete school but also on their ability to negotiate the use of contraceptives and ideal number of children. As such, decisions that would limit or halt childbearing, such as contraceptive use and terminating a pregnancy, are likely not taken by the woman or may even be forced on her through physical IPV, which could lead to unintended or mistimed pregnancies. [20] Studies have shown that women who experience physical IPV suffer from a number of reproductive health outcomes, including low contraceptive use, stillbirths, miscarriages and unwanted pregnancies. [20] According to our results, this relationship is also evident in the Ugandan context. However, our study expands the body of knowledge by considering also the proximate factors that influence the likelihood of experiencing physical IPV and, as a result, increase fertility rates. This finding adds to the understanding of pathways in which the proximate factors influence fertility through age at first union by showing the interaction of the known proximate factors and the mediating effect of physical IPV.
Providing contraception to girls at the beginning of their reproductive life cycle may not only delay childbearing but also increase quality of life and a woman's future income earning potential. [21] However, in a society that values large families [22] and a context in which physical IPV levels remain high, [17] as is the case in Uganda, this outcome is unlikely. Therefore, education and advocating for smaller families alone will not decrease fertility rates. Such actions must be integrated into programmes that work with communities and households to decrease physical IPV levels and discourage preadolescent and adolescent unions.
Study limitations
One limitation of the study was that it was not possible to distinguish between stillbirths, miscarriages and abortions from the data entered under 'termination of pregnancies' in the 2011 UDHS, as abortions are illegal in Uganda. Another limitation relates to the cross-sectional nature of the data in relation to the causal scheme of pathway analysis. In the absence of longitudinal data, causal pathways cannot be assured and would need to be investigated further based on data in which the actual time of physical IPV in relation to a pregnancy can be assessed. This may provide further insight into the short-and long-term effects of physical IPV on fertility.
Conclusion
Uganda experiences high levels of first union at adolescence, high levels of physical IPV and one of the highest fertility rates in the world. Most Ugandan women enter their first union during adolescence (<19 years), which exposes them to a higher risk of IPV and a longer period of childbearing, resulting in a high fertility rate. It is imperative that policies and programmes do not attempt to address either of these challenges in isolation, given their relationship with each other and with other proximate factors that influence fertility.
Further research needs to examine whether the relationship between age at first union and fertility, mediated by physical IPV, is also seen in other contexts with continued high or stalling fertility rates. In addition, research that includes differentiated variables for stillbirths, miscarriages and abortions is required to assess the magnitude of each of these factors in the integrated model introduced here. Also, an investigation into how age at first union affects the form or level of severity of physical IPV is required to assess the effect of these factors on the number of children a woman has. Although the number of children born to a woman did not appear to be strongly related to household decision-making, it is possible that this variable was indicative of the intricacies of women's (lack of) negotiating power in the home and with regard to their reproductive needs and desires. We recommend this as an area to be further explored.
